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In this letter, the localization of moving and transceiver-free objects is addressed by processing the Received Signal Strength Indicator (RSSI) available at the nodes of a Wireless Sensor Network (WSN). Starting from the RSSI measurements, the probability of the presence of unknown mobile objects is determined by means of a customized classification approach based on a Support Vector Machine (SVM). Experimental results assess the feasibility of the proposed approach.
Introduction:
The need to deal with real-time localization in innovative civilian and military applications [1] has caused a growing interest in suitable signal processing techniques and wireless communication systems. Low-cost and pervasive systems like WSNs are mostly used for monitoring, but they constitute an ideal infrastructure to be profitably exploited for localization purposes, as well. Up till now, some solutions have been proposed for node localization [2] [3], but, to the best of authors' knowledge, few research efforts have been devoted to localize an unknown object not belonging to the wireless network infrastructure (i.e., not equipped with a transceiver). In such a situation, neither signal processing techniques [e.g., methods based on time of arrival (ToA) or on direction of arrival (DoA)] nor radio-frequency (RF) methods based on classical radio propagation pathloss models [4] [5] can be used.
In this letter, the problem of tracking moving transceiver-free objects is addressed by integrating the RSSI measurements available at the nodes of the WSN architecture with a learning-by-examples (LBE) technique. Starting from the RSSI data collected at the WSN nodes, which are spatially distributed in the observation area (i.e., where the objects are moving), the proposed approach is aimed at defining a real-time map of the locations of the objects. The SVM classifier is trained once and offline to exploit the relationship between the unknowns (i.e., the objects positions at each time ) and its walk is described through the straight trajectory in Fig. 3 .
As an illustrative example, Figure 2 shows the probability map estimated at the initial time-instant. As it can be observed, the unknown target is correctly located and its actual position is carefully estimated since the object coordinates lie in the region with maximum value of probability. Concerning the real-time processing, Figure 3 gives an indication of the efficiency of the method in tracking the moving target by comparing the actual path and the estimated one.
Conclusions:
In this letter, a classification approach based on RSSI measurements for the real-time localization of transceiver-free objects moving in a WSN area has been presented. The feasibility and effectiveness of the proposed approach have been assessed by considering experimental test cases. 
